A link between affective disturbances and physical disorders has been suggested since the Greco-Roman era. However, evidence supporting an association between mind and body is limited and mostly comes from North America and Europe. Additional local epidemiologic studies are needed so that more evidence can be collected on effective treatments and health management. Epidemiologic studies of Japanese with rheumatoid arthritis (RA) and those on chronic hemodialysis examined the association between psychosocial factors and patient quality of life (QOL). Strong associations among depression, social support, and patient QOL were confirmed, which supports the findings of studies performed in Western countries. In addition, disparities between the perspectives of patients with RA and their doctors were observed. Alexithymia, a personality construct that reflects a deficit in the cognitive processing of emotion, had a stronger independent association with increased risk of 5-year mortality than did depression among patients with chronic hemodialysis. Physiological, biological, and psychosocial factors are associated and independently and interactively determine our health. Epidemiology is a powerful tool for identifying effective points of intervention, after considering all possible confounders. Future studies must clarify how health can be improved by using a psychosocial approach.
NO HEALTH WITHOUT MENTAL HEALTH
The World Health Organization (WHO) defines health as "a complete state of physical, mental, and social well-being and not merely the absence of disease or infirmity". 1 Thus, health fundamentally consists of physical, psychological, and social factors. Links among affective disturbances, social factors, and physical disorders have been observed since the GrecoRoman era, and a 1990 editorial in JAMA maintained that the notion "that the brain can exert profound effects on the body" was "by no means a new idea". 2 Engel, a Nobel Prize-winning internist and psychiatrist, claimed that the development of chemistry and the physical sciences created a dominant biomedical model of disease that separated the mental and somatic aspects of disease, leaving no room within its framework for the social, psychological, and behavioral dimensions of illness. 3 He proposed a biopsychosocial model to provide a design for action in "the real world" of health care. Recent advances in neurosciences, including brain imaging, have revealed a close link between psychological perception and physical responses. 4 Moreover, the shift in the primary cause of death from infectious diseases to noncommunicable chronic diseases, such as heart disease, diabetes, and cancers, has strengthened the importance of a psychosocial approach to health management. The Global Health Risk Report by the WHO concluded that the most important global risks for mortality in the world are high blood pressure, tobacco use, high blood glucose, physical inactivity, and overweight and obesity. 5 The biological approach has a limited capacity to reduce these health risks. Attending to the mind and individual social background is essential in the treatment of noncommunicable chronic diseases. 4 The WHO now maintains that there is "no health without mental health". 6 The contribution of mental health disorders to disease burden has been increasing worldwide. 6 According to the 2005 report of the WHO, 31.7% of all years lived with disability were attributed to neuropsychiatric conditions, among which depression was the leading cause. 7 However, the association between mental disorders and disability remains underestimated. 6 Affective disturbances can undermine long-term outcomes of physical disorders via behavioral and cognitive processes with specific and nonspecific biological responses. 8 Conversely, physical disorders increase the developmental and prognostic risk of mental disorders. Thus, comorbidity complicates health problems and increases the difficulties of individual patients.
Although an association between mental and physical health disorders has been strongly suggested, most of the available evidence for this association has come from North America and Europe, and investigations assessing the prognostic effects of mental illness on health outcomes are rare. 6 Psychosocial factors are potentially subject to ethnic, cultural, geographic, and economic factors. Moreover, health care and social systems vary by country. Additional local epidemiologic studies and international collaborative studies are needed to ensure effective integration of health care worldwide.
A series of epidemiologic studies of Japanese with rheumatoid arthritis (RA) 9, 10 and those on chronic hemodialysis [11] [12] [13] examined the association between psychosocial factors and patient quality of life (QOL). The designs and major findings of these studies are summarized below.
EPIDEMIOLOGIC STUDY OF PATIENTS WITH RHEUMATOID ARTHRITIS
RA is a chronic disease that causes inflammation of the joints and surrounding tissues. It is believed to be an autoimmune disorder; however, its etiology is not fully understood. Patients with RA have pain, stiffness, swelling, and destruction of the joints. Those with severe chronic disorders accompanied by pain, disability, and disfigurement have a higher risk of emotional disturbances 8 ; therefore, it is not surprising that patients with RA are twice as likely as the general population to be depressed.
14 Thus, the QOL of patients with RA is complicated with regard to the link between psychosocial and biological factors.
Study design
We performed a cross-sectional epidemiologic study of the interrelationships between the psychosocial and physiological factors that determine the disease status of people with RA. 9, 10 In total, 213 patients (mean age, 60 years; range, 18-85 years) completed a series of health examinations and questionnaires. Disease severity, functional disability, counts of swollen and/or tender joints, duration of RA, frequency of arthritis surgery, and C-reactive protein (CRP) levels were assessed by rheumatologists. Self-report inventories completed by the patients were used to assess the perceived degree of pain and fatigue (visual analog scales), depression (Beck Depression Inventory-II 15, 16 ), anxiety (Hospital Anxiety and Depression Scale 17 ), and social support (Social Support Questionnaire 18, 19 ). Mental and physical components of health-related QOL were evaluated using the Short Form-36 Health Survey. [20] [21] [22] [23] Major findings Principal axis factor analysis revealed a 4-factor structure in which the components reflected psychosocial factors, disease activity, current symptoms, and physical functional status. Disease activity was independent of psychosocial factors and failed to reflect the perceived physical or mental QOL of patients with RA 10 ( Figure 1 was evaluated by measuring the CRP level. Both depression score (standardized β = 0.35, P < 0.001) and CRP level (standardized β = 0.35, P < 0.001) were significantly associated with pain, even after adjusting for clinical covariates in the regression analysis. In logistic analysis, the combined effects on the risk of severe pain (pain score in the highest tertile) increased linearly with depression score and CRP level. Depression severity and inflammation were associated and appeared to have independent effects on perceived pain 9 ( Figure 2) .
Clinicians should therefore evaluate psychosocial factors and subjective disease status to improve the QOL of patients with RA. A clinical approach that considers both the body and mind might be needed in order to achieve optimal pain control.
EPIDEMIOLOGIC STUDY OF PATIENTS ON CHRONIC HEMODIALYSIS
Patients on chronic hemodialysis are at a high risk for emotional disturbances because of the burden due to illness, time constraints, diet restrictions, functional limitations, changes in self-perception, and fear of death. A positive association between depression and mortality has been reported in a population of such patients. 24 Alexithymia is a personality construct that reflects a deficit in the cognitive processing of emotion. 25 Alexithymic individuals tend to have difficulty identifying and describing their inner feelings, rarely fantasize, and have a utilitarian style of thinking. Alexithymia appears to be associated with various mental and physical health problems and to interfere with treatment compliance and treatment outcomes in clinical settings. 26 A study of a large cohort of the Finnish general population reported that alexithymic men had a 2-fold risk for all-cause death (P < 0.001). 27 However, it is not known if alexithymia is associated with other psychosocial factors and whether it influences long-term prognosis in patients on chronic hemodialysis.
Study design
We hypothesized that depression and alexithymia would be independently associated with increased 5-year mortality among patients on chronic hemodialysis. We collected extensive psychosocial and clinical data at baseline to adjust for the influence of possible confounding factors. [11] [12] [13] In total, 230 outpatients on hemodialysis (mean age, 56 years; range, 23-71 years) completed a battery of self-report measures, including the Beck Depression Inventory-II (BDI-II), 15 [20] [21] [22] [23] Laboratory data, including a 24-hour electrocardiogram, were also collected at baseline. Survival status was confirmed every 6 months for up to 5 years.
Major findings
Baseline depression was significantly and independently associated with alexithymia (P = 0.004), and low satisfaction was associated with available social support (P = 0.01). Worsening of depressive symptoms after 6 months was 
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Analysis of heart rate variability (HRV) and dynamics with the help of the 24-hour electrocardiogram (n = 119) revealed a clear association of depression with reduced HRV and loss of fractal HR dynamics. 12 Baseline depression and alexithymia were associated with an increased risk for all-cause 5-year mortality (Figures 3  and 4) . However, only the association with alexithymia remained statistically significant after adjusting for baseline depression, health status (the SF-36 summary scores), marital status, and clinical covariates (multivariate adjusted hazard ratio, 3.62; 95% CI, 1.32-9.93; P = 0.01). 13 Thus, depression, social support, and alexithymia were strongly associated and determined the QOL of patients on chronic hemodialysis (Table) .
Conclusion and future implications
Physiological, biological, and psychosocial factors are associated and determine our health independently and interactively. Epidemiology is a powerful tool for identifying effective points of intervention, after considering all possible confounders. Additional prospective studies are needed to identify variables that might be changed by intervention. We urgently need to develop effective psychosocial educational programs that improve the patient-doctor relationship and treatment outcomes and promote the health of the general population. Future studies are likely to clarify how we can improve our health by using a psychosocial approach.
